Surfactant replacement attenuates the increase in alveolar permeability in hyperoxia.
Rabbits exposed to hyperoxia develop surfactant deficiency, abnormal lung mechanics, and increased permeability to solute. We investigated whether replenishment of depleted alveolar surfactant by the intratracheal instillation of calf lung surfactant extract (CLSE) would mitigate the increase in alveolar permeability to solute. Twenty-eight rabbits were exposed to 100% O2 for 72 h and received intratracheal instillations of 125 mg CLSE (approximately 170 mumol dipalmitoyl phosphatidylcholine) at 24 and 48 h. The interlobar and intralobar distribution of CLSE was quantified by adding [14C]dipalmitoyl phosphatidylcholine liposes into the instillate and measuring the levels of activity in lung tissue. CLSE was nonuniformly distributed in the different lung lobes, the right lower lobe receiving more CLSE than the rest. Alveolar epithelial permeability to solute was assessed by instilling 10 ml isotonic saline, which contained a trace amount of [57Co]cyanocobalamin, in the right lower lobe and measuring the disappearance of the tracer from the alveolar saline and its appearance in the arterial blood during a 1-h period. CLSE treatment was associated with significantly increased 72-h survival in hyperoxia compared with saline-treated controls (number of survivors: 16/17 vs. 5/11, P less than 0.01). CLSE treatment significantly reduced the rate constant for the movement of cyanocobalamin out of the alveolar space (24 +/- 5 vs. 42 +/- 6 min-1 x 10(-3), P less than 0.01) and tracer appearance in the blood at the end of the study (7 +/- 1 vs. 34 +/- 13%, P less than 0.01) when compared with values in saline controls.(ABSTRACT TRUNCATED AT 250 WORDS)